2. Detailed experimental procedure for characterisation 2.1. Thermogravimetric analysis. TGA experiments were carried out on ca. 15 mg sample with a Q500 (TA Instruments) apparatus in a dynamic "Hi-Res" mode at a ramp of 3 K min −1 under both nitrogen and argon flow at 30 cm 3 min −1 .
Bulk density measurements.
Bulk density was determined by weighing 1.5 ml empty glass vessels and settling the MOF inside. Powder or pellet material is then added in small increments and settled through vibration between each addition. The full vessel is finally weighed, which allowed the bulk density to be determined. The same cell is used in all experiments, with cleaning through sonication between each experiment.
Sample activation for adsorption.
The materials were pre-treated before all adsorption experiments by activation at high temperature under secondary vacuum for 16 hours. The activation temperature was set to 150 • C all materials.
Nitrogen physisorption at 77 K.
Nitrogen adsorption experiments are carried out on a Micromeritics Triflex apparatus. Approximately 60 mg of sample are used for each measurement. Empty glass cells are weighed and filled with the samples, which are then activated in a Micromeritics Smart VacPrep up to their respective activation temperature under vacuum and then back-filled with an inert atmosphere. After sample activation, the cells are re-weighed to determine the precise sample mass. The cells are covered with a porous mantle which allows for a constant temperature gradient during measurement by wicking liquid nitrogen around the cell. Finally, the cells are immersed in a liquid nitrogen bath and the adsorption isotherm is recoded using the volumetric method. A separate cell is used to condense the adsorptive throughout the measurement for accurate determination of its saturation pressure. The BET area on these microporous solids was calculated using the procedure devised by Rouquerol et al. S3 . Accessible pore volume was calculated from the amount adsorbed at p/p 0 = 0.8.
Water adsorption at 298 K.
Vapour adsorption isotherms throughout this work are measured using a MicrotracBEL BELSORP-max apparatus. Glass cells are first weighed and then filled with about 50 mg of sample. The vials are then heated under vacuum up to the activation temperature of the material and re-weighed in order to measure the exact sample mass without adsorbed guests. The cells are then immersed in a mineral oil bath kept at 298 K. To ensure that the cold point of the system occurs in the material and to prevent condensation on cell walls, the reference volume, dead space and vapour source are temperature controlled through an insulated enclosure.
2.6. Microcalorimetry at 303 K. Gas adsorption isotherms and differential enthalpies were measured using a Tian-Calvet type microcalorimeter coupled with a home-made manometric gas dosing system. S4 This apparatus allows the simultaneous measurement of the adsorption isotherm and the corresponding differential enthalpies. Gas is introduced into the system using a step-by-step method and each dose is allowed to stabilize in a reference volume before being brought into contact with the adsorbent located in the microcalorimeter. The introduction of the adsorbate to the sample is accompanied by an exothermic thermal signal, measured by the thermopiles of the microcalorimeter. The peak in the calorimetric signal is integrated to obtain the total energy released during an adsorption step. At low coverage the error in the signal can be estimated to around ± 0.2 kJ mol −1 . Around 0.4 g of sample is used in each experiment. For each injection of gas, equilibrium was assumed to have been reached after 90 minutes. This was confirmed by the return of the calorimetric signal to its baseline (<5 µW). The gases used for the adsorption were obtained from Air Liquide and were of minimum N47 quality (99.997 % purity). . Nitrogen at 77K adsorption isotherms measured on the shaped pellets before (blue) and after (green) exposure to ambient conditions. 
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